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Table 4-5. Planning Area Critical Facilities 

Category 
Central 

APC 
East LA 

APC 
Harbor 
APC 

North 
Valley 
APC 

South 
LA APC 

South 
Valley 
APC 

West LA 
APC Total 

Critical Operating Facilities 14 0 1 0 0 3 2 20 
Critical Response Facilities                 
Evacuation Centers / Debris Removal 2 1 1 3 1 0 1 9 
Fire 17 11 11 17 13 20 17 106 
Medical 14 8 1 6 4 11 3 47 
Police 6 2 1 4 5 4 2 24 
Schools 114 113 43 156 154 163 104 847 
Critical Infrastructure—Transportation                 
Airports 0 0 0 2 0 3 2 7 
Bridges 151 230 70 286 127 190 134 1,188 
Bus Systems 4 3 3 0 4 15 1 30 
Light Rail 18 4 2 3 8 1 1 37 
Port / Harbor 0 0 35 0 0 0 0 35 
Railroads 1 1 0 5 0 2 0 9 
Critical Infrastructure—Utilities                
Communications 6 5 3 6 5 7 5 37 
Electric Power 1 0 3 3 0 1 1 9 
Hazardous Materials 28 72 64 132 46 48 18 408 
Petroleum & Natural Gas 4 0 32 3 3 6 10 58 
Potable Water 4 7 3 27 4 8 14 67 
Waste Water 1 4 21 0 2 12 45 85 
Overall 385 461 294 653 376 494 360 3,023 

4.5.3 Future Trends in Development 
The City’s General Plan governs land use decision and policy-making. This hazard mitigation plan will work 
together with the General Plan to support wise land use in the future by providing vital information on the risk 
associated with hazards within the city. The City of Los Angeles will incorporate by reference the Hazard 
Mitigation Plan Update in its General Plan. This will ensure that all future trends in development can be 
established with the benefits of the information on risk and vulnerability to hazards identified in this plan. 

According to Southern California Public Radio (KPCC 89.30), the number of residential building permits 
reported in the Los Angeles metro area sharply decreased between 2004 and 2009, followed by a sharp increase 
after 2009. Permits for housing construction in the Los Angeles metropolitan area declined in 2016 compared to 
the previous year, a reversal in what had been a steady post-recession recovery, according to figures from the U.S. 
Census Bureau. (KPCC, 2017). Figure 4-16 shows the trends in residential development projects in the planning 
area since 2005. 
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9.2.5 Warning Time 
There is currently no reliable way to predict the day or month that an earthquake will occur at any given location. 
Research is being done with warning systems that use the low energy waves that precede major earthquakes. 
These potential warning systems give approximately 40 seconds notice that a major earthquake is about to occur. 
The warning time is very short but it could allow for someone to get under a desk, step away from a hazardous 
material they are working with, or shut down a computer system. 

9.3 SECONDARY IMPACTS 
Earthquakes can cause large and sometimes disastrous landslides and mudslides. River valleys are vulnerable to 
slope failure, often as a result of loss of cohesion in clay-rich soils. Soil liquefaction occurs when water-saturated 
sands, silts or gravelly soils are shaken so violently that the individual grains lose contact with one another and 
float freely in the water, turning the ground into a pudding-like liquid. Building and road foundations lose load-
bearing strength and may sink into what was previously solid ground. Unless properly secured, hazardous 
materials can be released, causing significant damage to the environment and people. Earthen dams and levees are 
highly susceptible to seismic events and the impacts of their eventual failures can be considered secondary risks 
for earthquakes. 

Earthquakes can also trigger tsunamis. Tsunamis significantly damage many locations beyond where the 
earthquake struck. Coastal communities near the earthquake epicenter that are also vulnerable to tsunamis could 
experience devastating impacts. Additionally, fires can result from gas lines or power lines that are broken or 
downed during the earthquake. It may be difficult to control a fire, particularly if the water lines feeding fire 
hydrants are also broken. 

9.4 EXPOSURE 

9.4.1 Population 
The entire population of the planning area is potentially exposed to direct and indirect impacts from earthquakes. 
Whether directly impacted or indirectly impacted, the entire population will have to deal with the consequences of 
earthquakes to some degree. Business interruption could keep people from working, road closures could isolate 
populations, and loss of functions of utilities could impact populations that suffered no direct damage from an 
event itself. 

9.4.2 Property 
According to assessor records, there are 746,352 buildings in the planning area, with a total replacement value of 
$767.9 billion. Since all structures in the planning area are susceptible to earthquake impacts to varying degrees, 
this total represents the property exposure to seismic events. Table 9-8 shows the exposure value breakdown by 
Area Planning Commission. 

9.4.3 Critical Facilities and Infrastructure 
All critical facilities in the planning area are exposed to the earthquake hazard. Table 4-5 lists the number of each 
type of facility in the planning area. Facilities holding hazardous materials are of particular concern because of 
possible isolation of neighborhoods surrounding them. Hazardous materials releases can occur during an 
earthquake from fixed facilities or transportation-related incidents. During an earthquake, structures storing these 
materials could rupture and leak into the surrounding area or an adjacent waterway, having a disastrous effect on 
the environment. Transportation corridors can be disrupted during an earthquake, leading to the release of 
materials to the surrounding environment. 
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Table 9-8. Earthquake Exposure by Area Planning Commission 
Area Planning Commission Total # of Buildings Total Building Value—Structure and Contents 
Central  84,429 $191,217,052,041 
East Los Angeles  72,052 $66,257,497,608 
Harbor  39,749 $40,999,775,796 
North Valley  151,060 $115,609,300,175 
South Los Angeles  112,787 $98,455,728,673 
South Valley  173,423 $145,505,548,380 
West Los Angeles  112,852 $109,858,703,574 
Total 746,352 $767,903,606,246 

9.4.4 Environment 
Secondary hazards associated with earthquakes will likely have damaging effects on the environment. 
Earthquake-induced landslides can significantly impact surrounding habitat. It is also possible for streams to be 
rerouted after an earthquake. This can change the water quality, possibly damaging habitat and feeding areas. 
There is a possibility of streams fed by groundwater drying up because of changes in underlying geology. 

9.5 VULNERABILITY 
Earthquake vulnerability data was generated using a Level 2 Hazus analysis. Once the location and size of a 
hypothetical earthquake are identified, Hazus estimates the intensity of the ground shaking, the number of 
buildings damaged, the number of casualties, the damage to transportation systems and utilities, the number of 
people displaced from their homes, and the estimated cost of repair and clean up. 

9.5.1 Population 
The degree of vulnerability of people exposed to the earthquake hazard is dependent on many factors, including 
the age and construction type of the structures they live in, the soil type their homes are constructed on, their 
proximity to fault location, etc. There are estimated to be 1,189,384 people in over 428,992 households living on 
soils with liquefaction potential in the planning area. This is about 77 percent of the total population. Three 
population groups are particularly vulnerable to earthquake hazards: 

• Population Below Poverty Level—An estimated 209,133 households in areas with liquefaction potential 
soils have household incomes less than $50,000 per year. This is about 49 percent of all households 
located on liquefaction potential soils. These households may lack the financial resources to improve their 
homes to prevent or mitigate earthquake damage. Economically disadvantaged residents are also less 
likely to have insurance to compensate for losses in earthquakes. 

• Population Over 65 Years Old—An estimated 123,376 residents in areas with liquefaction potential 
soils are over 65 years old. This is about 10 percent of all residents in these areas. This population group 
is vulnerable because they are more likely to need special medical attention, which may not be available 
due to isolation caused by earthquakes. Elderly residents also have more difficulty leaving their homes 
during earthquake events and could be stranded in dangerous situations. 

• Linguistically Isolated Populations—–Problems arise when there is an urgent need to inform non-
English speaking residents of an earthquake event. They are vulnerable because of difficulties in 
understanding hazard-related information from predominantly English-speaking media and government 
agencies. No estimates have been developed of the number of linguistically isolated persons living in 
areas with liquefaction potential soils. 

Impacts on persons and households in the planning area were estimated for the five scenario events through the 
Level 2 Hazus analysis. Table 9-9 summarizes the results. 

TETRA TECH 



City of Los Angeles 2017 Local Hazard Mitigation Plan Earthquake 

9-32 

Table 9-9. Estimated Earthquake Impact on Persons and Households 
Earthquake Scenario  Number of Displaced Households Number of Persons Requiring Short-Term Shelter 
Newport-Inglewood  50,064 34,315 
Palos Verde  13,015 9,193 
Puente Hills  116,329 92,303 
San Andreas  71,428 57,776 
Santa Monica  93,572 55,283 

9.5.2 Property 

Building Age 
Table 9-10 identifies significant milestones in building and seismic code requirements that directly affect the 
structural integrity of development. Using these time periods, the planning team used Hazus to identify the 
number of structures in the planning area by date of construction. 

Table 9-10. Age of Structures in Planning Area 

Time Period 

Number of Current 
Planning Area 

Structures Built in 
Period Significance of Time Frame 

Pre-1933 120,497 Before 1933, there were no explicit earthquake requirements in building codes. State law 
did not require local governments to have building officials or issue building permits.  

1933-1940 42,566 In 1940, the first strong motion recording was made. 
1941-1960 250,943 In 1960, the Structural Engineers Association of California published guidelines on 

recommended earthquake provisions. 
1961-1975 145,368 In 1975, significant improvements were made to lateral force requirements. 
1976-1994 127,211 In 1994, the Uniform Building Code was amended to include provisions for seismic safety. 
1994 – present 59,773 Seismic code is currently enforced. 
Total 746,358  
 

The number of structures does not reflect the number of total housing units, as many multi-family units and 
attached housing units are reported as one structure. Approximately 8 percent of the planning area’s structures 
were constructed after the Uniform Building Code was amended in 1994 to include seismic safety provisions. 
Approximately 16 percent were built before 1933 when there were no building permits, inspections, or seismic 
standards. 

Loss Potential 
Property losses were estimated through the Level 2 Hazus analysis for the five earthquake fault scenarios. 
Table 9-11 through Table 9-15 shows the results for damage to structures and damage to building contents. 

r 
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Table 9-11. Loss Estimates for Newport-Inglewood Fault Scenario 
 Estimated Loss Associated with Earthquake % of Total 

Area Planning Commission Structure Contents Total 
Replacement 

Value 
Central  $8,241,730,263 $1,920,045,166 $10,161,775,428 5.3% 
East Los Angeles  $1,305,221,209 $445,761,452 $1,750,982,661 2.6% 
Harbor  $1,749,599,309 $531,934,262 $2,281,533,571 5.6% 
North Valley  $867,454,730 $348,651,514 $1,216,106,244 1.1% 
South Los Angeles  $7,569,043,634 $1,863,552,074 $9,432,595,708 9.6% 
South Valley  $1,999,692,385 $636,853,477 $2,636,545,861 1.8% 
West Los Angeles  $6,648,152,056 $1,651,233,193 $8,299,385,249 7.6% 
Total $28,380,893,585 $7,398,031,139 $35,778,924,723 4.7% 

 

Table 9-12. Loss Estimates for Palos Verde Fault Scenario 
 Estimated Loss Associated with Earthquake % of Total 

Area Planning Commission Structure Contents Total 
Replacement 

Value 
Central  $1,964,015,648 $697,062,972 $2,661,078,620 1.4% 
East Los Angeles  $500,900,960 $213,829,877 $714,730,836 1.1% 
Harbor  $3,135,433,765 $960,807,399 $4,096,241,164 10.0% 
North Valley  $571,011,942 $249,616,280 $820,628,222 0.7% 
South Los Angeles  $1,290,293,580 $408,926,868 $1,699,220,448 1.7% 
South Valley  $1,177,185,021 $439,600,127 $1,616,785,148 1.1% 
West Los Angeles  $2,849,929,987 $779,747,585 $3,629,677,572 3.3% 
Total $11,488,770,903 $3,749,591,107 $15,238,362,010 2.0% 

 

Table 9-13. Loss Estimates for Puente Hills Fault Scenario 
 Estimated Loss Associated with Earthquake % of Total 

Area Planning Commission Structure Contents Total 
Replacement 

Value 
Central  $30,232,804,494 $7,858,974,294 $38,091,778,788 19.9% 
East Los Angeles  $10,319,509,533 $3,332,567,416 $13,652,076,949 20.6% 
Harbor  $399,610,119 $139,106,363 $538,716,483 1.3% 
North Valley  $1,503,231,885 $500,450,267 $2,003,682,153 1.7% 
South Los Angeles  $13,651,437,366 $3,934,772,239 $17,586,209,605 17.9% 
South Valley  $2,326,598,180 $675,458,539 $3,002,056,719 2.1% 
West Los Angeles  $3,041,456,855 $784,733,477 $3,826,190,332 3.5% 
Total $61,474,648,432 $17,226,062,595 $78,700,711,027 10.2% 
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Table 9-14. Loss Estimates for San Andreas Fault Scenario 
 Estimated Loss Associated with Earthquake % of Total 
Area Planning Commission Structure Contents Total Replacement Value 
Central  $9,333,230,996 $1,900,962,563 $11,234,193,560 5.9% 
East Los Angeles  $3,737,577,115 $1,029,274,178 $4,766,851,293 7.2% 
Harbor  $556,079,154 $158,953,374 $715,032,528 1.7% 
North Valley  $9,511,961,668 $3,300,449,662 $12,812,411,330 11.1% 
South Los Angeles  $8,315,518,426 $2,268,565,184 $10,584,083,611 10.8% 
South Valley  $7,524,900,766 $2,045,858,489 $9,570,759,256 6.6% 
West Los Angeles  $1,420,912,516 $257,007,998 $1,677,920,514 1.5% 
Total $40,400,180,642 $10,961,071,449 $51,361,252,091 6.7% 
 

Table 9-15. Loss Estimates for Santa Monica Fault Scenario 
 Estimated Loss Associated with Earthquake % of Total 
Area Planning Commission Structure Contents Total Replacement Value 
Central  $13,967,469,958 $3,164,742,973 $17,132,212,930 9.0% 
East Los Angeles  $2,660,404,526 $812,956,065 $3,473,360,591 5.2% 
Harbor  $128,768,156 $63,755,338 $192,523,494 0.5% 
North Valley  $2,419,071,907 $784,598,527 $3,203,670,434 2.8% 
South Los Angeles  $2,728,171,717 $659,059,936 $3,387,231,653 3.4% 
South Valley  $8,674,190,206 $2,303,452,116 $10,977,642,322 7.5% 
West Los Angeles  $8,811,852,451 $2,234,256,872 $11,046,109,324 10.1% 
Total $39,389,928,921 $10,022,821,827 $49,412,750,748 6.4% 
 

A summary of the property-related loss results is as follows: 

• For the Newport-Inglewood Fault Scenario, the estimated damage potential is $35.8 billion, or 
4.66 percent of the total replacement value for the planning area. 

• For the Palos Verde Fault Scenario, the estimated damage potential is $15.3 billion, or 1.98 percent of the 
total replacement value for the planning area. 

• For the Puente Hills Fault Scenario, the estimated damage potential is $78.7 billion, or 10.25 percent of 
the total replacement value for the planning area. 

• For the San Andreas Fault Scenario, the estimated damage potential is $51.4 billion, or 6.69 percent of the 
total replacement value for the planning area. 

• For the Santa Monica Fault Scenario, the estimated damage potential is $49.4 billion, or 6.43 percent of 
the total replacement value for the planning area. 

The Hazus analysis also estimated the amount of earthquake-caused debris in the planning area for the five 
scenario events, as summarized in Table 9-16. 

Table 9-16. Estimated Earthquake-Caused Debris 
 Debris to Be Removed (tons) 
Newport-Inglewood  12,233 
Palos Verde  3,941 
Puente Hills  28,158 
San Andreas  21,037 
Santa Monica  16,181 
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9.5.3 Critical Facilities and Infrastructure 

Level of Damage 
Hazus classifies the vulnerability of critical facilities to earthquake as no damage, slight damage, moderate 
damage, extensive damage, or complete damage. The model was used to assign a category to each critical facility 
in the planning area for the five earthquake fault scenarios. Table 9-17 through Table 9-21 summarize the results. 

Time to Return to Functionality 
Hazus estimates the time to restore critical facilities to fully functional use. Results are presented as probability of 
being functional at specified time increments: 1, 3, 7, 14, 30 and 90 days after the event. For example, Hazus may 
estimate that a facility has 5 percent chance of being fully functional at Day 3, and a 95-percent chance of being 
fully functional at Day 90. The analysis of critical facilities in the planning area was performed for the five 
scenario events assessed. Table 9-22 and Table 9-26 summarize the results. 

9.5.4 Environment 
The environment vulnerable to earthquake hazard is the same as the environment exposed to the hazard. 

 

Table 9-17. Estimated Number of Critical Facilities Damaged, by Damage Level—Newport/Inglewood Scenario 

 # of Critical 
Number of Buildings with 50% or Greater Probability of Achieving 

Damage Level 
Category Facilities None Slight Moderate Extensive Complete 
Critical Operating Facilities 20 3 11 6 0 0 
Critical Response Facilities 
Evacuation Centers / Debris Removal 9 3 4 1 1 0 
Fire 73 18 28 15 12 0 
Medical 33 29 4 0 0 0 
Police 17 3 6 4 4 0 
Schools 847 447 97 190 113 0 
Critical Infrastructure—Transportation 
Airports 2 2 0 0 0 0 
Bridges 841 841 0 0 0 0 
Bus Systems 19 5 8 6 0 0 
Light Rail 29 4 21 4 0 0 
Port / Harbor 20 6 13 1 0 0 
Railroads 7 6 1 0 0 0 
Critical Infrastructure—Utilities 
Communications 28 1 1 19 5 2 
Electric Power 9 2 4 3 0 0 
Hazardous Materials 294 77 124 61 32 0 
Petroleum & Natural Gas 58 7 19 22 10 0 
Potable Water 31 11 7 9 4 0 
Waste Water 85 7 48 22 8 0 
Overall 2,422 1,472 396 363 189 2 

 

1 1 1 
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Table 9-18. Estimated Number of Critical Facilities Damaged, by Damage Level—Palos Verdes Scenario 

 # of Critical 
Number of Buildings with 50% or Greater Probability of Achieving 

Damage Level 
Category Facilities None Slight Moderate Extensive Complete 
Critical Operating Facilities 20 12 7 1 0 0 
Critical Response Facilities 
Evacuation Centers / Debris Removal 9 3 4 1 1 0 
Fire 73 55 11 2 5 0 
Medical 33 33 0 0 0 0 
Police 17 15 2 0 0 0 
Schools 847 748 49 25 25 0 
Critical Infrastructure—Transportation 
Airports 2 2 0 0 0 0 
Bridges 841 841 0 0 0 0 
Bus Systems 19 17 2 0 0 0 
Light Rail 29 24 0 5 0 0 
Port / Harbor 20 0 0 20 0 0 
Railroads 7 7 0 0 0 0 
Critical Infrastructure—Utilities 
Communications 28 8 10 7 3 0 
Electric Power 9 5 0 1 2 1 
Hazardous Materials 294 220 38 25 11 0 
Petroleum & Natural Gas 58 16 2 11 28 1 
Potable Water 31 17 6 5 3 0 
Waste Water 85 18 12 36 19 0 
Overall 2,422 2041 143 139 97 2 
 

~ ... + 
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Table 9-19. Estimated Number of Critical Facilities Damaged, by Damage Level—Puente Hills Scenario 

 # of Critical 
Number of Buildings with 50% or Greater Probability of Achieving 

Damage Level 
Category Facilities None Slight Moderate Extensive Complete 
Critical Operating Facilities 20 4 3 6 7 0 
Critical Response Facilities 
Evacuation Centers / Debris Removal 9 2 3 3 1 0 
Fire 73 16 13 13 27 4 
Medical 33 15 12 6 0 0 
Police 17 2 2 3 9 1 
Schools 847 311 88 113 334 1 
Critical Infrastructure—Transportation 
Airports 2 1 1 0 0 0 
Bridges 841 841 0 0 0 0 
Bus Systems 19 3 8 6 2 0 
Light Rail 29 5 3 15 6 0 
Port / Harbor 20 19 1 0 0 0 
Railroads 7 3 2 1 1 0 
Critical Infrastructure—Utilities 
Communications 28 1 2 9 4 12 
Electric Power 9 1 6 1 0 1 
Hazardous Materials 294 79 69 33 113 0 
Petroleum & Natural Gas 58 25 24 1 8 0 
Potable Water 31 11 7 5 8 0 
Waste Water 85 32 40 5 8 0 
Overall 2,422 1371 284 220 528 19 
 

~ ... + 
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Table 9-20. Estimated Number of Critical Facilities Damaged, by Damage Level—San Andreas Scenario 

 # of Critical 
Number of Buildings with 50% or Greater Probability of Achieving 

Damage Level 
Category Facilities None Slight Moderate Extensive Complete 
Critical Operating Facilities 20 6 6 7 1 0 
Critical Response Facilities 
Evacuation Centers / Debris Removal 9 4 1 2 2 0 
Fire 73 22 14 23 5 9 
Medical 33 33 0 0 0 0 
Police 17 2 3 8 3 1 
Schools 847 363 142 166 153 23 
Critical Infrastructure—Transportation 
Airports 2 1 1 0 0 0 
Bridges 841 841 0 0 0 0 
Bus Systems 19 1 8 8 2 0 
Light Rail 29 8 9 12 0 0 
Port / Harbor 20 19 1 0 0 0 
Railroads 7 0 4 2 1 0 
Critical Infrastructure—Utilities 
Communications 28 3 1 2 20 2 
Electric Power 9 1 3 1 3 1 
Hazardous Materials 294 1 2 86 174 31 
Petroleum & Natural Gas 58 37 11 6 3 1 
Potable Water 31 14 3 9 3 2 
Waste Water 85 57 10 15 3 0 
Overall 2,422 1413 219 347 373 70 
 

~ ... + 
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Table 9-21. Estimated Number of Critical Facilities Damaged, by Damage Level—Santa Monica Scenario 

 # of Critical 
Number of Buildings with 50% or Greater Probability of Achieving 

Damage Level 
Category Facilities None Slight Moderate Extensive Complete 
Critical Operating Facilities 20 4 5 11 0 0 
Critical Response Facilities 
Evacuation Centers / Debris Removal 9 3 3 3 0 0 
Fire 73 10 22 13 28 0 
Medical 33 19 14 0 0 0 
Police 17 1 5 6 5 0 
Schools 847 257 205 209 176 0 
Critical Infrastructure—Transportation 
Airports 2 0 1 1 0 0 
Bridges 841 841 0 0 0 0 
Bus Systems 19 4 9 6 0 0 
Light Rail 29 8 13 8 0 0 
Port / Harbor 20 20 0 0 0 0 
Railroads 7 3 4 0 0 0 
Critical Infrastructure—Utilities 
Communications 28 4 0 15 6 3 
Electric Power 9 3 1 3 2 0 
Hazardous Materials 294 68 113 69 44 0 
Petroleum & Natural Gas 58 32 11 11 4 0 
Potable Water 31 11 7 3 9 1 
Waste Water 85 21 15 15 28 6 
Overall 2,422 1309 428 373 302 10 

~ ... + 
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Table 9-22. Functionality of Critical Facilities—Newport/Inglewood Scenario 

 Probability of Being Fully Functional (%) 
Category at Day 1 at Day 3 at Day 7 at Day 14 at Day 30 at Day 90 
Critical Operating Facilities 32.9 33.7 66.5 67.4 94.8 95.9 
Critical Response Facilities             
Evacuation Centers / Debris Removal 36.0 37.5 66.5 66.6 87.6 96.2 
Fire 32.5 32.9 51.8 52.3 80.7 88.4 
Medical 71.0 71.5 93.4 94.0 98.0 98.2 
Police 28.3 28.8 47.4 47.9 78.3 87.0 
Schools 47.0 47.4 62.0 62.4 84.0 90.2 
Critical Infrastructure—Transportation             
Airports 79.7 81.8 82.7 83.1 84.1 88.6 
Bridges 94.3 96.1 97.3 97.5 97.7 98.6 
Bus Systems 76.4 87.8 91.8 92.1 92.8 95.7 
Light Rail 80.9 92.1 95.9 96.1 96.4 97.8 
Port / Harbor 86.4 92.6 94.8 94.9 95.2 96.4 
Railroads 96.2 98.1 98.8 98.8 98.8 99.2 
Critical Infrastructure—Utilities             
Communications 50.4 71.7 78.4 87.6 93.2 98.7 
Electric Power 44.9 69.6 89.9 96.1 97.8 99.9 
Hazardous Materials 32.5 33.5 54.3 54.4 85.3 96.2 
Petroleum & Natural Gas 42.7 54.8 64.5 77.8 88.4 98.2 
Potable Water 56.2 74.7 83.0 85.6 89.8 97.5 
Waste Water 40.7 66.8 81.5 83.4 89.0 98.4 
Overall 57.2 65.1 77.8 79.9 90.7 95.6 

 

~ + .. 

+ + 

TETRA TECH 



City of Los Angeles 2017 Local Hazard Mitigation Plan Earthquake 

 9-41 

Table 9-23. Functionality of Critical Facilities—Palos Verdes Scenario 

 Probability of Being Fully Functional (%) 
Category at Day 1 at Day 3 at Day 7 at Day 14 at Day 30 at Day 90 
Critical Operating Facilities 58.5 59.1 85.6 86.3 97.0 98.1 
Critical Response Facilities             
Evacuation Centers / Debris Removal 65.6 66.7 87.7 87.8 97.7 98.7 
Fire 61.9 62.3 79.4 79.9 93.2 95.6 
Medical 90.9 91.1 98.8 98.9 99.2 99.2 
Police 68.4 68.8 87.2 87.7 98.5 98.9 
Schools 76.5 76.8 88.0 88.3 95.9 97.3 
Critical Infrastructure—Transportation             
Airports 88.4 89.0 89.3 89.5 89.9 92.1 
Bridges 98.8 99.3 99.5 99.6 99.6 99.7 
Bus Systems 96.2 97.6 98.2 98.2 98.3 98.7 
Light Rail 89.2 94.7 96.5 96.7 96.9 98.1 
Port / Harbor 45.4 73.1 82.6 83.2 84.7 91.0 
Railroads 99.4 99.7 99.8 99.8 99.8 99.8 
Critical Infrastructure—Utilities             
Communications 71.5 87.4 90.7 94.9 97.4 99.5 
Electric Power 50.8 64.5 79.5 89.4 94.0 99.9 
Hazardous Materials 57.5 58.5 78.4 78.4 95.0 98.7 
Petroleum & Natural Gas 39.0 46.7 54.4 65.5 77.5 95.7 
Potable Water 68.7 82.0 88.1 90.3 93.6 98.3 
Waste Water 31.5 55.4 71.9 75.0 84.4 97.8 
Overall 69.9 76.2 86.4 88.3 94.0 97.6 
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Table 9-26. Functionality of Critical Facilities—Santa Monica Scenario 

 Probability of Being Fully Functional (%) 
Category at Day 1 at Day 3 at Day 7 at Day 14 at Day 30 at Day 90 
Critical Operating Facilities 23.7 24.3 50.8 51.5 89.7 93.0 
Critical Response Facilities             
Evacuation Centers / Debris Removal 34.2 35.2 55.8 55.9 87.4 96.5 
Fire 21.8 22.1 36.2 36.6 63.6 76.4 
Medical 52.7 53.6 88.2 89.1 96.6 96.8 
Police 16.3 16.7 33.0 33.4 67.6 79.7 
Schools 33.6 34.0 49.6 50.0 76.4 85.2 
Critical Infrastructure—Transportation             
Airports 54.6 69.8 75.1 75.6 76.7 82.1 
Bridges 92.2 93.9 94.7 94.8 95.0 96.3 
Bus Systems 70.6 84.9 89.9 90.2 91.1 94.8 
Light Rail 75.7 89.8 94.6 94.8 95.4 97.7 
Port / Harbor 99.9 99.9 99.9 99.9 99.9 99.9 
Railroads 84.0 94.2 97.6 97.6 97.8 98.4 
Critical Infrastructure—Utilities             
Communications 43.8 61.8 70.2 82.6 90.2 98.2 
Electric Power 48.2 67.5 87.3 96.2 98.0 99.9 
Hazardous Materials 31.8 32.8 51.7 51.8 82.9 96.0 
Petroleum & Natural Gas 70.8 79.2 84.0 90.2 95.2 99.3 
Potable Water 51.7 68.3 76.7 80.9 87.9 96.6 
Waste Water 37.1 53.8 66.4 70.1 81.9 97.7 
Overall 52.4 60.1 72.3 74.5 87.4 93.6 

9.6 FUTURE TRENDS IN DEVELOPMENT 
The City of Los Angeles will strictly enforce all seismic building codes and design standards to prevent loss of 
life and property from earthquakes. Public education, cooperation with the development community, and 
individual preparedness are essential. 

The City has a General Plan with policies directing land use and dealing with issues of geologic and seismic 
safety. This plan provides the capability to protect future development from the impacts of earthquakes. 
Deficiencies identified by development reviews can be identified as mitigation actions to increase the capability to 
deal with future trends in development. 

Since all of the planning area is located within earthquake hazard zones, all future development will, to some 
extent, be exposed to the earthquake hazard. 

9.7 SCENARIO 
With the abundance of fault exposure in southern California, the potential scenarios for earthquake activity are 
many. An earthquake does not have to occur within the planning area to have a significant impact on the people, 
property and economy of the planning area. 

Any seismic activity of 6.0 or greater on faults within the planning area would have significant impacts 
throughout the planning area. Potential warning systems could give approximately 40 seconds notice that a major 
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earthquake is about to occur. This would not provide adequate time for preparation. Earthquakes of this 
magnitude or higher would lead to massive structural failure of property on NEHRP C, D, E, and F soils. Levees 
and revetments built on these poor soils would likely fail, representing a loss of critical infrastructure. These 
events could cause secondary impacts, including landslides and mudslides that would further damage structures. 
River valley hydraulic-fill sediment areas are also vulnerable to slope failure, often as a result of loss of cohesion 
in clay-rich soils. Soil liquefaction would occur in water-saturated sands, silts or gravelly soils. 

9.8 ISSUES 
Important issues associated with an earthquake include the following: 

• More than 74 percent of the planning area’s building stock was built prior to 1975, when seismic 
provisions became uniformly applied through building code applications. 

• Based on the modeling of critical facility performance performed for this plan, a high number of facilities 
in the planning area are expected to have complete or extensive damage from scenario events. These 
facilities are prime targets for structural retrofits. 

• Critical facility owner should be encouraged to create or enhance continuity of operations plans using the 
information on risk and vulnerability contained in this plan. 

• Geotechnical standards should be established that take into account the probable impacts from 
earthquakes in the design and construction of new or enhanced facilities. 

• There are a large number of earthen dams within the planning area. Dam failure warning and evacuation 
plans and procedures should be reviewed and updated to reflect the dams’ risk potential associated with 
earthquake activity in the region. 

• Earthquakes could trigger other natural hazard events such as dam failures and landslides, which could 
severely impact the planning area. 

• A worst-case scenario would be the occurrence of a large seismic event during a flood or high-water 
event. Levee failures would happen at multiple locations, increasing the impacts of the individual events. 
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